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(57) [SiT)] 

L/> S i G eaiW©S i «^^:fF^^tcJ; ^^-r^S. 



S!G8 



.Si 



'1 



lA 



STRAIN 



AlWEAL 



33^ 



SKUs 



Si -> 



IB 



tcT > F - y<Dm ] (o^mi^m t . m^m i (ommi^m 
mm.^ D 4>/hs < 35>-3>?i Sit) ts^M** -sisa © 

- h mffi i . luia-jr- - h ^ii«jt T© w le^ 2 

2©*#ftlll8iJ©G efflRS;75»S3 Oat m% J: •3:/ct:'&€> 
S i GeH-C*i5. MiBM 2 ©i|i^ft)B*JS i-C*Sa 

^ 1 iBi8o¥^ft^g. 

[i«S?^3 ] B5iB^ 1 ©^^i*)lttS i G ear**] > 
*^':>HljiBSfefiiJ©G e^j&i3 Oat m9^JWT-C. BglB 
«2CD^|i^tt:gffl|J©GefflfiS*i3 0a tm^ifj^ltt?* 
^mm'^^m L . fuiSlI 2 (O^l^ftH*! S i -c* Sit 

Si ;£«tfiBi|ifii»jgrR?:^«gB^ 1 c:>^f*)a«:^fc-»*'S J: 

5i{c5gi3^t3-ti'-SX?ii. BuiB^l©4i®i*BiBUfBll 
2 ©^iSftlgO^^^S < i 4>-g|J<!: J: ^ SCbuIBSM 

=&^* b . tS-f-i^^a 3 tifcmflB^ 1 ©^^f*:® b. . 
? I o SB 0 tS^M**EPftl3 If/cHU IB^ 2 ©*«»B i © 

[i»^5 ] » 1 ©¥»ftS*J»2©^#«±{C?^RK 

? n/cS[Jl)l* S gJiafi? ^ S SuiBXIiti > 

5 6(CHtt^m 1 ©*^ftBJi«:^)i«:aia-rsxg4 
m. sir§BSS<!:RiriB^)isig<!:%Niretei^M;sto^^ 

S 2 ©*»i*ll=&^<D-l±^> J: ^ (CSB D ^iD-lf-SijiBXIi 

B. fl(rss«±tcjfj^s$*T.fc*6^a<i:Buia*i©*^ft 

sxgr-* 5 c i^mi -r ss»*:a 4 se*8©*^*^$^ 

a©^jS5?ffio 

[iS^316] S«©«ffitCi^K^ffJ^-r-2.Xgi. ^ 
^f*:»«©«®K:|?l©i^«ft:)B«rJ^fi£-r.5XSi. Na 
IB^^MRO'frlB^ 1 ©^^»)l=£^t>-tf S J; ^1 {ctlriB 
K1EiBuia¥3l(*»*R4SS0^to-a-SXgi. WiB^l 
©¥Ji(*)B7&SiJ>^j: < i 4>«S J; 5 tcifiB^^ttSS*!^ 
SLfr^nr 1 ©4^^#®^tST-^ffl§#6Xiii. BifiB 

0 1 (D^^-MWmi-^n 2 ©*J«(*)1*SI1 0 WIBII2 © 



(2) !itPa 2 0 0 1 - 2 1 7 4 3 0 
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[IS*3« 7 ] 111 ©i|£^ft:)ldS^ 2 ©*igftJl±K:0fiS 

snfcaBB*w-rsfl!MS«4?^R£t-s«irfBXfi». 
seocstfiBm 1 ©*«(*Ji±(citei»)i*«)i-rsxfi* 

fil^. BUgBSSiBuiefflBSMi^HtflBjife^MSOfButB 
H 1 ©iii^f*)l^^t>#S J: ^ tCSgO ^t>#SB5ieXS 

^.XS-C* S C i^^Sti -rSW*® 7 iB«S©¥*f*g 

10 g©KjSi^. 

[lf*W8 ] mizm 1 ©*^»J1»S i G eB-C*D. 
BaiB02 ©*#«:|gtt S i B-CS) D . buIB^ 1 ©*«» 
BfrJi^RS-riXlitt. f(rS» 1 ©i{iai»H©. ffifiBi»ia 
B<!:^*5-t+ ^n-SffliJ©G e m&ifi 3 0 %«T-C. mfiaH 
l©i{i^t*B©. BtfiB||2©iti^(*B*5S-r-SMiJ©G 
effi^!X*5 3 0%J:'P:*:-c*S^gmRS4W■r-5.J;^«:||^ 

1 a:>^mwm<i:>mm^mmti>x.m^'^isnim i ©* 
^(*^g©$5!^:^?S. 

©H 1 ©iJi^ftB £ . fulBlg 1 ©#^»®±tcff5)a;$ n 
[0 00 1 ] 

30 [0002] 

[£f*©t$?Sn S i i t) t>WMO S F E T 

^5>i?x3^©14^tgtt. y^simmaiass (ls i > ©it 
7 7 -f !jfs©f*iffl{b--©isw. s i (ommffo^m&^co 

dr^'j r^Wa&^om&fji £'*5Ji}fi3 MO S F E T 
©3 6^cSB;ttm'^©Hit3*«iSL/-CC»^,. 

[0 003] sfc. -micmmwm^o^iimt^om 

mtLX. mtfS i J:0 -^ffii^ffd^ISSWiitiGaA 
[0 0 04] L*>L«c*i6Ga A s5|^»#^S-?>S i G 

[0 0 0 5 ] -ec-c. Ja^E^<fflt,»e.n-ct,»-2)S i 7"-''? 

-f X « j§ 7* n Hz jl^g© y -i; 7 ^ >^ L -:> 

50 -mms i «*iif*s^©p§^3&j^?jiisiTTt,>s. 
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[0 006] CCDfcdb^c^ S i com^j^ttS^f^iS-tt 
S i -MOSFETS:BttSg{b-rSif55*^?Tt>n-Cl^ 

[0 007] Aj*eg^C^i. S i S^tcs i cto *>t&^ 

^C^S i Gem^m («T. ^CCS i GeJlili^) €r 

mS i GeB±tC»CiS i g (fglnm) ^J^gir^t. 
S i G e i S i (D^^M^<om^C J: o XM^OfP^^ r> fc 

[0 0 0 8] CCOic^J^cCMS i H^MOS F ET(7:)^^' 

^^Cti^m^^tiXi.^^ (J. We 1 s e r. J. 
L. Hoyl. S. Taffka&i. and J. 
F. Gibbons, lEDM 94-373)o 
[0 00 9 ] ^/c. S iCDIi^-^S&Jg^[a]±^-tf>5giJcD 
y^mtUX. M0SFET<0^^';^;^S^J;D^i<*r-6 

[0010] cti^mi^r^fc^. s i mm±(^mmm 

^iftUXS iH^ffJ^SL/cSO I ( s i 1 i c o n o 
n insulator) B^(fC^ ^^)l'm^m^ 

A^mm^tixi.^^. c(Dm^x\itmmm(^c^K>^±ifC 
mri>i:mn^tixi.>^. 

[0011] ^cxm^^»^(D\^±^mwx^^^s 

im^. nM^mcDi&m-pmf-^m^^mm t rj:^ so i 
m^iicmm Lfc^m{^m^mmcMm'r^^^f)S:^tix 
*/co mi^mmoc<om&(>cr>{r>xmm^i>o 

[0 0 1 2] SI Atc^Tcfc^^C, iF5?>S iSS 

lifCS i Oimmmzt l 0nm--3 OnmCOSO I 

±CCS i ci:0tS^SSt<^>7t#l»Ge?SS[2 0%CDS i G 

[0013] m 1 B tCTj^-r ci: ^> ^C. ^S#Hm4i 

ri 1 oo-c<Dr--Ji/*i^raife-rc;i^cj:r>'rs i 

Gem4i!)^^bso ]m3(tcBm^rifc^\-D^r)m^ (s 

TRA 1 N) tcj:-^r. SOI®3*i^S^}^L/tS^i» 
fP-rSo I^B^^CS i Geli4fetS^^forS« COSitt 
J: o T S O I g 3 ^JtC^Rjifgfi-?' 5 >^ ^ h 

[0 0 14];^tC, tS^-M?nS i Ge®4±CC^®CDS 
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ims^mjscx^h. 

[0015] Sf*SO I@3ctitc^iT'5>lEfi:3 30:^ 
*&cggL;Ci?)6n^/c«?). ^^iSfOS i GeB4*tC« 

BmLtxi^^tn^^rix^tco 
[0016] L'f)^brj:i)ii^^ i&^mmcofcmcmmm^m 
n^x immi 10 0 '•co*ftrr^-;i/«rS6r i i fi 

yi 0 nm'm^oym&X. S i Ge@40^ffiCC^>e 
flIL. CCDi^Rg^&i^S igSCDigStt^^fb^-lf-SCi 
10 T&s^^'-^/c. C<D^CDMS iHStcMOSFET^CD* 

[0 0 17] ^/c. S i Geg4^tg^^?a^-a-S<?:^ 

fc^G/ci^RSCi. ccDf^coy-h. -^li^jracDJfJ^if'a 

20 [0 0 18] SO IB3K:S^LtS-?^JSfa^1i:Srcfi&cr> 
^(53 3^^5 i Ge^SCCl£S^'^ftt^:^csi>Oc«S i G 
e g 4 1^ M m J&l±?B J3c 0 ft t:f n « ft 6 ft C > o 
[0019] U?&>bft?&S6J¥il^fiC7>S»^m-S<!:Ci 

i o^mmmz:^^^^ ^s^t^jimx^^ms i mstx<D 

m^^mt}t^i^^ca^S^X$>^. Lfcfji-yXmum 
<DS i Geg4^JfJjSLftt:tn5ift6ftC>CCr>:&a-C(J 

s o I mmmmcomm^+^mx^rjii.^^ 

[0 02 0] 

(D:^&x\it. so is^itcff^^^ns^i^^'oi'gift 

afttctiS O I Sffi^^iaJiCDIS/iAW < ft D . S O I S 

mmmm±<omm^m < fl^sR-rn^i^ffi^iitiiriT-s ^ 
[002 1 ] 'ec'c:*:^?g«. s o I mw^mm±<Dm 

moymmit^J: If^^^^ ;l/g t ft S^g<D^RS(3r>fiigE:S: 
tgfti|^^^*^^;fc{£r2 h l^cBf&X^ ^^mi^mm. ¥ 

[0 02 2 ] 

mmmmm±(fcmmmcmLxnm^rii^^mmo 

fcT > K - y'om 1 (D^^<$g i . miEm 1 o^^gftg 
±tc}K;S$n^<7:>t«^m:0ifirlB^ l cD*^i*gOtS^ 
J: «3 4> /J> ? < I ^ 5g 0 tS^^;^^^ *T ^ II 2 O 

50 /c^'-FiffiiSjii. Huiay-hjfiiSfejKitcjK^sti/cy 



5 

[ 0 0 2 3 ] *fc. mm^mmifCi&mm^mm. 

mm L fy IBH 2 tc ? I ^ gg EPJlJD ^ 

H^r/cgH^^^rff^Rg-r^Xgi. HuiBail^jSiCh'^V 

L./cT> K--:?'cD^ 1 (O'^mwmt. mtzm i o^*^ 

[0026] *:^?§tcfct>rtJrga^2(D¥»»jicDtS'?- 
mt6o mKD^mi^mtLxi^mjrjimMt. s i g 

e"C*D. »2O*»ft:Bi0Tftafl«JJ&<5tmS i T 
[0 0 2 7]<tC5r. S i <i:Ge<Z)it;^^^*:g(j^ 

-^-n-etii. 17*5 J: CXI. 2 2r$)^„ 
[0 0 2 8] mn<D:x.\z'^:^u^)\.fS.mmmxs i®« 

±rS i GeHiS i Jl^COMST^aa-r'Sxh. ^2 A 
K:7STJ:5&CS iGeJ14' a^^S-^^TOS iHSCDtg 

rS]CD5lo?g0^5&^it;^. COJr^^cS i GeJg4' ± 

[0 0 2 9] */ct?JJx&^^#Pf^l 1 - 1 2 1 3 7 
timmOXS i GeJi«: K-^^'>^^5]SCD1 0'*--l 
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'^j^^so i&m'^JiSc.mcDTi^mmm-mc^^^xtj^:, hfa© 

CMP€::T:iitc-r5 4><D-C*-5„ 0 2 Bt^C(D^^^^5^*^ 
?PJjnSiGea4' ' ;(^^'a®$nT*sD. S^^CSiB 
5 ' ^Sa-r^o B?^JjnS i GeB4 ' ' \it:r.y^y^ 
y^'^^LXmm$tl?>i>(OX'ikxm^^tl^. ±12 
<0:$cmx^tS iB5 ' ^r-r/^^rxBiT-SCi^s-cgr-S 
<hLrC>^;^>^C<DS i BJiXfM^tC^Jl^r S iGe 

(B) B4 ' ' t>^^mmk^ti^B^^mLm'^smm 
[0 03 0] $/c, 7^^<^ :^mtLxms im^^fSif 

S/ces?>tC«Mai(D0 1 AZ^D^^ai B<DJ:'?(iCLXS i / 
S i Ge/S i ^D3B^i&^fl5^'r&:&S^Cj:r?rfe^ 
S i flBCCKfeS 3:^^'efllT'E>iC^^Bg^ 
35?^'* /Co *:^e«CD¥^tt^gSC;^i|£^ttSt6-c{3:0 2 
CtC^rj:^^CtS^*S?o3n/cS iGeB4*->i;=i> 
K{L]gi±2±/^c*m&ijCcgLrjfJ^L. ^CD±^cSi® 

20 5 tC D SiGeB4tC^»), 0©fil::&fSl tC+ie^ 
/j:?loSgOii^^^D^o ^/c. S2A;c^-rJ:^/j:ii{a 

[ 0 0 3 1 ] M^/c. *l%Hg<^^ig:^^£ti. S i G em^ 

T^^s i 7'^^'<:^m(fcmmLxf&±^mi^^it$'\i^ 

30 S£*SSI5J:»5S<-rSCi;&5-C*. Jte^B±(DS i Ge 

B. s i B<o^tt/i ? ^ts^cDj^ 2/3 mmc ^ xmm 

[0 0 3 2 ] *^Batc4oCir . ^ 1 CD^^f*BCD;?^ 
SOnmJUT. 112 <D^^f*B<?^iK/¥fri 1 0 n iii«±5 
OnmWT. lllCD*«ftHRDf»2 0^^^BcD^tt 
<D*gJ¥§7{>5i 0 Onm«T'C^'5C<h;&5MS LC^o ^tl 

40 [0033] *lfei»(D*^tt^aRc;f*^S»K«K:*5t^ 

X. mzoymmwmiits i . ^ i o^ai f*B^i. m2<D 
^mi^mm(DG em^s.:^^ i o o %^m. m 2 (o^mf^m 

t^Mmf>^0%J:^i^X$)^S i Ge8-C*S*s|gSb 

i\ ^^(rcmtb<\m2(D^mi^m^^six$,K>. mi 

[0034] S/c. *^?B&C*yOiT. 0 1 (D^mi^m^ 

immm^ Lxm 1 o:>^mwm<D^^rsmm^m^y^\^ 
^c:^i^—tLxi>j:i.K m^dtrnKD^mft^mco. m2 

50 <Dmmi^mm(DGemm^3 0 a tm%J:D:^^*-2>S 
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3 0 a t m %^m'C$> -5 C i f)m ^UlK 
[0035] 

[0 0 3 6] (mKommBm) m3\it^^mo:>mi(D 

[0 0 3 7] ^fe-r. aSAtCT^^cfc^tC, SiStgl± 

^c^i^s i mitmz ^i^m-h. s i m\m2u. d r lo 
y^fk^; we twiimmcDmmim^cM D (ch e 

mical Vapor Deposition) M> 

[0 0 3 8] yc^c. m^BiiCmtx'^^c^ %\\o:>simm 

2 1 J:CC^^£s?)S i Gejt4^»$lST^. SiGell4ti 
S*:S^tc^iT> K--:7*<h$nSo S/cS i G eB4(3:ii> 
^c< i«>S iStg2 lfBiiOGe«a^:^si 0 0%*«. ^ 
®fflfJ<DGea^3&^O%J:0A*C^Ci:«>5i£!:>gr*-5e $ 
^CCS i GeH4«S14t8fh<D/cib^3 O.a tm%J:0 20 
A. ::}>^j:< i4>S i aS2 UPJjcDG e JSfiS^ 3 0 a t m 
%J:0:A:<h'rSCi>&5M^Ul*o Gefflfi£5:30 a tm 
%J:»3:;t^<"r^<b. lis illtcfct:?sm^^5gS&ffi^K 
<-r^ci3&5r#e:«^^6-e*€>. — siGe®4a> 

Ge^aiStiS Oat m%\^AT^$>i>C Lf)mt.\yK.K 
[0039] SiGejl4«. CVD (Chemica 
1 Vapor D e p o s i t i on) . MBE (M 

olecular Beam Epitaxy), 
y^-y'u^7.rj:EliCj;:V)mi&r^Ctt^X'%h. Si 

GeH4 4CVDrff5^-r4ig^tt. S i (OWmm^X 30 

tGeoymm-^':^^. t^Jx.(^5 5 0-CCCttllSL./cS i 

SS2 l±CcSAOTa/BT€>. 
[0040] ^XtC. S iK{k)g2<D±ffi2 sis i Ge 

ii4(7>±ffi4 s J|r^t:>-t±T. 1 i 2 1 ^^-g- 

0 0-7 0 0-c) mm.(ommT:^-}\^L. 56?)^^i±s 

1 0 o'c. mm tm^n^. coxfi-ct^s i Ge 

[004 1];J:tc, 03Ci;c5^rJ:^^CS i»«21^ 40 
[0 04 2] C<Di#S i ICD^HOS i H5* 

c<m<^rx^itcr^ts i Geii4;&^*s^^fp^n 

SiWc. S ill5tC?|oSgOS:OJ^A3n-Bo 
■rSCi-eiEffi-¥>b- > h-?>5?e<D^ct,ia»fj:SS ins 

[0 04 3] CC^ctOtCLTS i StSl COSiS 
*gl±tC»$^3ni^cS i^{tM2i. CCDSiK{tM2 
±CC5SO^*5-t±K:J:O0^Sn/cf«^ifefDS i Ge®4 50 
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CCDfg^^WS i Geil4±&CJ^JiR3tl/c^S i® 
[0 04 4] S iK{b]g2<!:te^^faS i GeJ14<bCi 

mmmc\it.w&i&ijx\.^^ffi^(omm^cO'-' 5 n m j: o 

5f * L < 0 2 n m0^ffi^^' :7 T B^W bTl^r ^> 

[0 04 5] Wg^C^JtiMXIi^S i GeJ14S-C*J 
cfct^Ur. 5fe-rs i GeB4^IS^^?P$-|±. ^^&CMB 

E -^c V Date J: o r ij 13 >b:£ c: < 15 < -a- 

SCiKIiorms iB5?:JfJ^^SC<!:4>pItg-r* 

So 

[0 04 6] CCOcl:^tC^es?)S i G eg4:^>%$fiS3nT 
l^/cS iSffi2 14^*^SCitCi:orS i GeH4 
^tS^JSfO^-lfS^Ctil 0nmjy_h8 OnmtlT. CC7> 
S i GeB4tCff^^$nSliS iB50Mff«l OJi(± 
50nmtlT. S i G eB4 iMS i J15 ©J^S^i 3 
OJ£t±l 0 OnmtlTr^SCiT&^^^LC^o -?-ntC<i: 

[0047] */c. s i mm.2 1 <om^Ah{.Ammit 

^3SC#"C^ SPACE (plasma assiste 
d chemical dry etching) Stc 
<!:€:fflCin«<fcl^o l^ftrnmi^S iGeB4*:fcCiS i 

i»JSI-rs*«iiJSES-^S iSS2 1 *ffi?fl:f*HF^«[& 
<ifr'ifjgiTS^Mbffi^ci'^fflOirfcj:ti„ 

[0 048 ] ^^mXkt.. SSO^t>i±XfMBuCDS i »S 
2 1±tC. m«5 Onmi+»tC«tiS i Gea£Ji4 
^^rJI^/zSL/cit^^, S i GeB4 7&^'EEiSl^c;9^^EfJftl$n 
^cBiLr??ffi-rS. L:«>^l.&:«>5ecc7:)E*i$n/cS i 
GeB4ti. Sf^^^bli-g^. S i S^2 1 ^:^^fk*S 

lAtmmrr^cLi^x-^xs i atg2 i;o>6s i gob 
4^cDS^enttjam5&^snSo c^ors i Ge®4« 

"T^ss i ^^^^xm^m^^mfiyrh:^ f u-^if-^ 
uro^te^^ffl-rSo 

[0049] Si S«2 1 ?r^^TSIS©©gti. S i 

aAf*C^)iiJgtX|i;&fflt^/ciS^«. iiJ^f«cr>«ffitC^n 
3?^*DSCi:«^*So !KFtcPACEffir«:7'n-feXtc^ 

HO^^RS jO^^ffiT^:* e^A^nsci^&So 

[0 0 5 0 ] cneoig^^, nmimiicm^itTm. 

L/T. S i SS2 1 ©ieS«SftSC>»*SSrtgP<DlHlffl 
'fe:^5t)^^iMTS„ 

[0 05 1 ] S iSSl^S ig|g2 n*. CZ. F 
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z. Mczmwj:^-^^m(.>^n^^ mc. s imm2 i 

[ 0 0 5 2 ] Si 1 *Q:^*«?acD®S^a 

[0 05 3] «±C7>cfc ^CC UTffJ^^n/cBff^OS^CD 

s i Geil4affik:Jin^iK{iffiftJJ. i 0%&L±iSM, 

[0 0 5 4] 01 2li±2vO^>.tjr3>®5fCffJlS§n 
)tM I SFET (MOSFET) (7:)K®S-C$>-E>. CO 
MI SFET«WT<D<t^CCLTJf$lS?tl-5o ^r^S 

[0 05 5] '^x^cy- hmitm i o i ±(c^- i 

0 2 i;^jc^3j<i;e>Uza>]g2*ilJIICVDii£tCj;0?BlS 
L/c^. C<D^y->g=i>]g;&R I E (Reac t i V 
elon Etching) ^ J: D^^'^— >::->^L 

hmsi 0 2:o^jB^3n-2>o 

[0 0 5 7] ±iBOcfc^CCJi5a?n/cMI SFETJi. 

SFETtJH? 1 0 OnmJWTcDSIC^SO I m(^mfSc^ 
^Sns„ ccr>;K^l^S(i::;^tc®n/cM I S F ET^mi> 

[0 05 8] (02 CD^Jgm^) EI4 C3:*^HJ(D^2 <0 

So 

[0 05 9] $:^ig«^tC:bait:5J. S i SS2 1 

COS iGem4±(fCS imitm9^mi3LLfci>(D 
[0 0 6 0]5fe*r, m4A(tC9jkr<^'?f^c^ SiSSlJ: 
[0 06 1 ] yctCH4Btc^-rJ:^^*6*^C8&S90S 
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iStg2 lJbtC*^00cJli^j:SS i He f^-^^i/ 
*e^jtC^ir>K-:7-isn5„ ^/cS i GeJ14Ci^i>:lk 

t \iiLmim<oG e mmi^ o % j; o a-c* s c iid^itj^sr 

i€>Si®6fIiJ. U< tJ±i*(DGe$Il3;?:3 0 

a t m%<i:0:;^iTSC<i:*5aSLC^ GeffilS^rSO 
10 a t m%.fcf):;^#<-r5<i:. SS i Htc*jt:f 

^*iS< •rSCi:&^*Ct^7&^6'C^'So — SiGe 
g4CDGeJH^«8 Oat m%jWTT'fe-S C iJ&^S^ b 

[006 2] 3€>^CC<DmS i GeB4±tCS i mitm 

[006 3 ] >^tc. 04ctcist'ct^tc, s immz 

©±dB2 s is iK{bK9cr)±S9 si^^Dit-C. 2 0 

OS iSSlRC52 1 ^Hife^Jl tmm^^K^^f:>^± 

5o CC[>^:||04CtC7j^-rj:^&C. SiKft®2iSi 
20 ffift)a9*s--ftftbrs iKffcJKl 2iAj:^, 5K0^t> 

ifm^s i sffi 1 2(Di^i^7^;5^ft>n-s. 

[0064] SiO^toiff^cc. Tk^axtc J: ori^M* 
tf^ig^ttS iB6iS iSS2 lor>^M*>l><ti. S 
iB6fliJtc;*:^?:aAf^v S i StS2 1 ;^)$iHlgt3nSo 

Sd^eafik^ns i GeJi4 7&5ts^jSfa?n'5ipiB$ccs 

[0 0 6 5] COjr^tCUr. S i SSl COS i 
SSl±tc?i5/S;?n/cS igjfbei 2i, COSi^ft 
30 1 2 ±CCSR D ^to*i±fc J: 0 3 n/ct&^^f p S i G 
eB4i. COt^^^fQS i GeB4±^fl5ja$ti/c^ 

[0066] COJ:5tCL/rSJ^$n/c^S iB6«. 

[00 6 7] S imim2L^^mmS i Gell4cbJi 
^K9^0c ttitg^g 0 T t i S 7!?5-?-0^® 0 5 n m J: 0 

[0 06 8 ] 02O^]^0?lJrti. -?26^^BJ?£B<h^cC'5 
S i 8 6 5:R^fMcDm»#t4^^T cfc ^ tCffJiSr ^ -2>or 
S^SiaS*'i:»gi L3Srl>o S i G eB4 ^:?fJ^^E 

i9|5l±;^5i0^t>-y-t*SC<htCcfcor. ctOSiGe 

[ 0 0 6 9 1 ^;^c. m^mmm.mc'czrvL^y^t^m^t^c 

ff^^^». S i GeB40±&CKftM^^»J^5nri^ 
50 SiS^^^SSStl. S0-l±rCC04B*OS/';=3>Kft 
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[0070] m^. m 1 (ommmtrnWi^m i 2 ^c^-r 

MI SFET^^^S iBtCj^fiSSn^o »2cr)SliSWC 

So 

[0 0 7 2] llSCDjIiSm. S5CtC^-rS i GeJl 
7*SlS/S*|t^K:fflRSiCD^fli«:Wr'SCt-C*So BPi^H 

6tC^-rJ:^CCS i GeJ17it3(7)Ge?gJg:;&^S i S« 1 

S^S^Sfrton So cntCct^)SiGe)17 CDtS^-P^K 

[0 0 7 3] CcDi^S iSSlfWc?>Geffl^;0iO%J: 
«PK<. S i@8fPJJ<DGefflfiE:^>U 0 0%*^S-C*SC 
tdij£:«r^So J:f*6^^c»s i Sffi 1 fflijcoG eifflSdi 
0 a t m%J:O^S< 3 0 a t m%J^Tr\ liSiflSffliJ 
<DGe?Sa;&^3 Oat m%J:«9;^^< 1 0 0 a t m%* 
m. cl:0f?^L<«8 0 a tm^tiTr^Scfc^tCS i 
GeJg7*cDGe;afi£**W^SC<t*5M* LC^« 

[0 0 74] C<Dj:OtCS i GeJ17(Offl^^$IJaJ'r-5> 
CitC<J:-5T. S iK^fcl82<E:S i Ge)a7(DWffi?&^6 

fCiiffL. S i Ge®7<b^S i ® 8 (D^ffitC(iS>5^^c 

[0 07 5] &cr^mwmm<D^^-}5m^m.m-^^. - 

[0 07 6] 5fer. SSAtC^-Tcfc^^C. sia^i± 

ten 1 (Dmmmtmm^c^^s i ^{tM2 ^ff^ssr 

So 

[0 0 7 7] ^XtC. 05BRD^06tCi5^*rJ:^CC. Si 
SS2 1±&CS i GeJi7^ff^lSTSo COi^OGe 
mmx. ±i3L//cJ:0S iSffi2 1 3&>6G efflfiSs&s^^ 

tc^ i^cC < J^cc S <^ ^ «:$fj®) U /Co 

[0 0 7 8];?:CC. S i^{tM2cr)±ffi2 s is i Ge 

[0 07 9] ^ 1 (omimLnm^^c s i a«2 i 

?riyjgiU. S i Geil7^tS^^i|g?a$#So 
[0 0 8 0] COi^S i»«2 1CD«®CDS iH^C 

<^<^'rj:^tc'rsis i Geig4*5ts^^?n$ns 
tmn^c. s i ji8tc?io5gos*i»A$nSo c-^-r 

SCi-eKfi-^b> h'?>3ISacD^d:c>M»>a:SS i®8* 

[0 08 1 ] coj:^ccL/t:. s iatsi cos i 

2 ±tC51 0 ^t>i±ic J: 0 n G e CD^ISj^^^ ^ CC^ 
{bb/ctS^jffnS i GeJ17i, COtS^i^WS i G e 
S7±&C?f5iS3n/cMS iB8;&i^>iS*2@<*Sffi;&50 
JflcSnSo 



(7) 2001-217430 

12 

[0 0 8 2 ] S iK^bM2itS^)^^nS i Gell7cbCi 
^SWCctJaSSL/TO^SJ&^^O^ffitcO-'S n mJ: ^ 
S? * L. < 0 ^ 2 n m©^®^^* T W Uri^r 
J:C^o CCD^ffi>'>'^:^:7Tll«m«S i7&^6/j:S4>(D:^ 

[0 0 8 3 ] W^^CHiiHJ^XIi^S iGeJ17^'C:fe 
cfc«Lt:. 5trs i GeH7^tS-?i^«J3-l±. ^XtCMB 
E-^CVDSCCJ:oT^'y:3>B:S:CrO<BlSS5-lf 
SCitCJcoT^S iJ18?:0^TSC<i:*>pJ»gr^ 

10 So 

[0 0 84] */c. :*:^^-C53:. SiGe@7cfCDG 
ejga«. S iK{kK2^Cifiini<i:iSC^/ce5i>. SiKfb 
je2iSiGeH7 Ol^ffir^* L/c^^PStJ S i ffiiblii 
2IiJtcmDC:ist>e>nr. ^D^^1±ft<DS i GeM7cr> 

US ins tcomm^^^^i-mwi^fcs i Ges^snt en 

So -entcJ:DaiftcM*nL/cS i Gell7CD±&C. 51 

[0 08 5] ^/c. m^o:>^m<Dm^. r^-;uas. 

20 S iKtKS2 l (0/it^;^<ir<D^Stc<i:-^r. iSflicDge 
S*SC^iM^CD^liS i r^^NV;^e?:ff5J?S;'rsc<b«> 

[008 6] jyf^. n 1 omMmtrnWii^m i 2 tc^^ 

MI SFET*i^S i JltCffJlS^nS. ll3(Z)||j®WI&C 
:fel^rfc|gS6:tl&Cgn/cM 1 SFETJE:f#SCi:^5r^ 
S„ 

[0 08 7] (|g4cr)^Ji5gi) 07t»^H^Oll4CD 
30 S, 

[0 08 8 ] Sl4C?)^ifemi3:. ^7BtC7SrSiSS 
2 1±C0S i Gemi^(OGe\SiIk^mS(iC9fct^^ltC 

mmii^f^mm.mi^mv. Geffig<Ds«>isc>gi55>:!&i 

^ffir«^c< S i Gell7C7:)J5ictj^c{4gTSo -^CDf^. 

ummtumtm^ 0 7 b ro'h 8 ^,-^.^'C/t^s n 

Sffi;:^W®^b?n/cS i GeB7CD±®7 s i^ScSo C 
OJ:^6CS i Gell7CD,ffifiS^$lJfflJb/cStg^fflCiSC 

40 ffit{b]S2 i s i G e a 7 ' <om^fPhm.{^fc^mt s 

i Gefi7**;U-:7-;&5ff$^-rS<J:^tciiff L/. SiG 

Aiffixms iH*ffi«r#So 

[008 9 ] 5iO^*Di±mroS i GeMim^S 

^BfSL&^^. S iStg2 l±CCfiGe?lS:^^6ggj^TSCr> 

14?:WrSS i Ge]17 ' e>nSo 

[0 0 9 0 ] mmi^mucom&yjm^mmr^o 

[0 0 9 1 ] $tT. 07 Atc^-rJr^CC. SiSSl± 

50 ^c^isbm 1 cD^sfiffjffiii^stc s i mim2^jfm'r 
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[0 0 9 2] ;^tC. HTBRD^^StciS-Tct^CC, Si 
Oa tm%-^3 5a t m%^0 a t m^i^^c-SJ: 

U't^nmith. s i GeH7 ' i-rso ccDsms i 

GeJi7 '<DJbS7 s 5c(iG effl^tbS 5 a tm%CDM 

[009 3]yctC. S iKiblS2CD±ffi2 s i Ge 
7 * 0±ffl7<t€:^t>if^>J:^(C2ocDS i 1 <h 2 

©*tfe{aji|SHitCS i«tS2 l^lrK^Sb. SiGeil7 

ig?:Cr<^<^*rJ:^CCT^<?:S i G ell4:^^^^g^^ 

s i Ji8^?fj^r^^„ 

[0 0 9 4] C(DJ:^OcL/r. SiSgli, CODS i 

««i±oc0a;3n/cs i Mfb^2i. <io>s\mm 

2 ±tCSg 0 ^:b1±CC J: 0 ffJJiS? nG e COffl^*^^ ^ (C^ 
^tU/cfS^^SlS i Gell7<!:. C COlg^MfO S i G e 

[0 0 9 5] S i^{tM2itST^faS i GeJ17 ' L 
»SIMfi5tc«B:SS or C> -S^i^Ol^ffiW: 0 5 n m J: 

tJS?^ b < 0 -2 n mO^ffi^N* v V r H^^L/ri^T 

[0 0 9 6 ] ^mm.AmmJM^'S. \ Gejl7*-Cte 
J:l^LT. 3fe-rs i Geli7^|S^«?n5-tf. ^j^tCMB 
E ^ C V D a cfc T i; > H ^ c: < H < BfiS; :5 5 if 
^Ci^JZoT^S i Ji8?:Jgfi£"rSC<t«>pItg'C& 

[0 0 9 7 ] mm 1 CD^JSIJiJil^li&c^ i 2 ^^m-^u 
I SFET:«^^MS i ilS^JgfiSSnSo 04cr)J|i6t?9«: 

So 

[009 8] (ms OlSSgjeSS) m 9 5i2p:S?B©m5 CD 

[0 0 9 9] »50^SS^mi, SiSS2 1±^C. K 
fi*5SASnS«^-JS?aS i GeH4 0i*&^'igfOl//c 
S i GeBl l:?&^6i^cCSS i GeH^mrSo SiG 

fll«:S/c-ro Wl;^^^. S i Ge/^•':. >'tJ14 0{iS i S 
IS2 lirOGerSSi^Oa tm%r**). itee^^gi 
G e iSa:&5ii»P L , 2 m m(OU^VCrC G e rSffi;5»s 3 
0 a tm%i&S«?.4ffli*^^"r-S«ji<!:rS. 
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[0100] iaT*^»««co$iiS:^ffi^|$ie^-r€,„ 
[0101] HgAOC^-Tcfc^tc. S i»Sl± 

fen 1 (ommtmm^^^^ i KfbM2 *fl^i?s;T5o 

[0 10 2] ^Xtc. 09Btc^^J:^&c. giJcDS iStS 
2 l±Cc±iBL//'Ccl:5?'j:GeMl?S;c7:)S i G e>^^'•;' :7tI1 

4 0 4+»tC/?<JfJ^Lt^T-MfDSii'So CCDi^Si 

GB^^w-rmA *tc»fe{a3 3 *5^*-r 'S:«^+^3'Cc;i 

^J^i^C. COl^-TiSfDL/cS i Ge A--.:7tI14±^C 
10 =»^lfefn L^^ifeStt^JcomSf S i G e B 1 1 ^^mt 
So S i G ea>Sll(D^S:^ffi«» 1 C!)|ll«WItcniT 

So 

[0103] VfJ*C^ S i ^{bM2 cr)±ffl2 s L^=fWm 
bfcS i GeBl 1CD±® 1 1 s^r^t^ii-Scfc^&cmi 
<D^8S^J<h|^«0C2oc?:)S iSSl <i:2 l^SiO^t^-li 

So 

[0 104]:>:fC. S iSK2 1 is i Ge>''f>;;:7Tli 

4^pe$>sc^i7ksaAjS^^cC^tCcfco^s-rSo ;^ 

fC, tS^^ffiU/cS i GeBl 1 ±CCMS iB8?:0a; 

20 -rs. (S9C) cOcfc^tcLr. siatgi<h. c© 

5 iS^l±CCff$ii£$n/cS i K^bH2i. C(DSim 

itm2±i^cm^^t>i±(^cjz^mf&^tifc^^mms i g 

eSl 1 C<Di&^mms i GeBl l±tCJi5fiE3ti 
/cSS i /18:^6^J:S^Sf$StS;I>^ff$iS^nSo 
[0 1 0 5 ] S i Ge.'^'ty :7tB4 OtS. SiGe^N*-;^ 
:7tH4 O^CDS i mmz llSUtctg^^:;^^^;.^T?^D 
SmilK{4. ^ X :? ^ H lifSi^j: ioO^^PS^J^^H odsb^b 
nS. ^Q$S*S i Ge/^'-v >'tJ14 OcD^Mfflijrii. 
e{4:^^,*<*S^'i^«lL//cS i G eil:05||^$^^. 
30 [0106] C<DS i Ge>'>*-5^:7TB40<D*®fflijGe 

^c?Sg[rS>-:>-C. WMWCc«3 0 a t m%J:D;^#< 8 
Oat m^tiT-C* D . ISil:S'[P}<DG e ygjg^}^^*^!^— 

rfts^^s&i^ccc^ c(os iGem4 0(Dmmcm^m 

l^T. S i Ge>^^'';^r^T®4 0aa^B'Jfflfi£<i;lm^CDM^ 
€:W-rSSiGeBl 1 *iSSSi±SC chr. ^i^L^^ 

(oxf&mm^&mLtc'm&mmms i Ge® 1 1 i^mfS, 
snSo 

[0107] ccX'mmi:rji^<D{:i:^^^:^y TMtUXWL 

40 MmcDs i Gem4 0(Dm^m&^citmM^^msmm 

CD J: ^ ^C5S »3 ^CD»KibS7-p-bXtCct ->T^^ i- 

^^^'UBi^faS iGeB<DS®^iig^5||3g-e#So Oti> 

Lrj:'^^^^Ki^t>'^m^cmm<Dm^(Ds \ Gem^m^ 

nSJ:5tcm«0. 3 /umfigCDgg?;^';; h®r40 
"f-mms i Ge/<':;-7TB^S^Uffl-e#S/cit)r7*n-fe;:^ 

cDSBSfb. mmi^'Mm(omm^'^^'c. zxr^xfttmmm 
50 ii=i;^KDffija3&^siiir#So 



C9) 

IS 

[0108] mm 1 <ommmi:mmim i 2k:7j^tm 
I sFET*s^s i iistcjf^Bs^ns. mbomtkmifC 

[0109] ime (ommmm) m i o n^^^mom q 

[01 10] mecomm-cii^ 1 0 B-csR-rs i 

J14 0. ^g^fgfaS i GeAy7T)14 0±tctSTjS«I 10 
SiGegl 1. MSiMlO. SiJOtS^^MfnS i G e 

[0111] $fr> 0 1 0 Aicfjk-rjz'^ic, s i s« 1 

[0112] -^XiC^ m 1 0 BtCS^-rJ; ^(C. )5IJ<DS i » 

S2 i±icm5<r>m^mimm('C^>!bs ig^j^k^vt 

a4 o^il<Jf^J^S;otS^=■^i?P5■^±■S. c<DtS^^iSfPi//c 
S i Ge/< "^7x114 0±{C. tgT-*iflIS i G eg 1 20 
1. iHl 0. ^=f-maS iGeHl ^^mUriXfSu 

[0 113] ^(C. 06 (c) (Cm-rJr^tc. S iKffc 

M2cr)±ffi2 s t^^Wms i Gettl 3<D±Ml 3 s 
€r*t)ti-5J:^K:S iSt51 <!:2 l*mi©IIM^il5 

[0 1 14] >^cc. SS iMl 0*saH«:ffiSJ:^«:w 

g*st,»«7k^aA)Stcj;f)s i «ig2 1 . ^^wms 

i Ge/^f 7t)14 0. tS^m^DS i GeH 1 1 

■rs. (01 bc) cojc^Kor. SiSgii. c 30 

©S iatSl±tC}fJJ?S5ti/cS i K<l:M2<i:. COS i 
^fb)«2±CCSg0^to#4CJ:«Jff$fiE$ntS^-iSlaS i G 

eglSi. CCDtS^-SSJS i GeBl SiKJ^RSSn 
terns i B 1 0 A>6^c-Sif^^ftS!g*i}i5Eg3n€., 

[0115] ^:||teF!|-CliS i SS2 l±{Cjgfi£3tifc 
*8T-iSfPS i GeBl 1±©S i JS 1 OtJeri^l-^SS 
OM^^rSltriiO. Se.(C-?<D±CDS i GeBl 3« 

[0 116] tS^fPS i GeBl 3 WBfi 0 ^*5-t±f^© 
iteMtJ12 is i GeJl 1 3*^e.cD^ffi;5>6B*-rS^<:ffi 40 
*<B;«r^/cs6K. ^3*^(,^J^4®Jgigf?iI©J:^ 
iC. Geffl^tC^i2?:-:)WT*><fct,i, 

[0 117] *S^i»*nS i GeHl 3CD±fCl3:, 

[0118] 9r6CD||Jt6»|-C». iSifP^OitSl^S i G e 

® 1 3 (o±.icm?f-(Dtmintc s i n i o ^agji^fiK^ 

SCi*im3fe^.±, tST-^WS i GeBl 3*© G erg 
a* 3 0 a t m%J; 0;*:* < 1 0 0 a t m%*-SS©P^T 
ffiSKSACi*JnJfi6-C*l3. HKtt. *fii^B2±©S 50 
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i GeB 1 Si^S i 7'/^VXJl 1 0<OIW-^i:^ti-^ti 
1 0 nni«TiC-r-5Ci^>oJtg-c*S. 
[0119] ^©iSH. ^igSBi2±©^gt;i*44 0 n 
mfetTtC^^S C i A^'^MT'* 0 S O I n^'k+^icm 

[0120] fei^^ 1 (ommmmmicmeommmK: 
[0121] (m7(DmmBt&) mi U3:*^?8©i^7 

©*iSt«ltC^€.¥»«:S«©tSJS:^ffii&7r-r¥W«cS«it 

[0122] *sii6WB. ttD^t>-if »«©-:& i or 

S ia^2 l©^fc>fpKS iGeSS3 l«rmt». Si 
GeS«3 l±tcBfiS:SL/ctS^i»fDS i GeBl 1 i 
SS iBl OitS^-M?nS iGeBl 3iS i^ftM9 

[0123] $fer. SI 1 A{C,T^-rJ;5(C. S iS«l 

1 ©^^ii5iaitc^&s i mmz ^j^he-t 

[0124] -^ic^ m 1 1 Bk:7i^-rJ:5«:. S i GeS 
«3 1 ±K® 1 ©||JSP5il5l^K^»S i G eB 1 14 
J^REU. C©SiGeBll±K> SiBlO. SiG 
eB13 (S iBl Of!iJ©GeM)S*«30a tm%<fc'3 

[0125] ^XK, s i mim2<D±m2 sts imit 

)li9©±ffl9 s =&-^t)-ti-^i;5KS i SKI is i G e 

«S3 1 ^mio:>mmmtmmicmo-^t>i±i>, --xic. 

S i B 1 0 *5ftffifCtbSJ; ^Ccef^&SlHJTKSffiAiS 
^jr^KJrO S i Gea«3 1. SiGeBll*^*^ 

[0126] C©J:5{CL/r. H 1 1 ccc^K-r«t5(cs 
iSffili^ C©S iSSl±K)i5fiS;3n/cS iKfbK 
12i. C©S i K^blil 2±tC5Sf)^*5i±tcJ:«3?i$fiE 
$titS^-a?nS i Ge® 1 3i. C©tS^-^*nS i G e 

Bi 3±icmmstifcms imi oA^^^s^siftSffi 

[0127] c©ig^BA<3 ab*5it©/ce*«:«s i ^fblK 

m'PiCS i GeBl 3 i^StB9©S^M*'e.^^-rS 
=sn©*€>i»;Fi1r&lt:cisi>^5am*lf-S(ct*. ^^k: 
mn SiGeBlStfcDGe iSl^^ypiSj—icir ^ t J: 

I*. 

[0128] *||is^r'«. stS3 i*i;^ h lyy^-t 

*C5B1 1 tlUDS i Ge«fiE4^-^ti^4^L-/c*s. 

icmmr ^. c i pjsgr* , 

[0129] mm 1 ©»fi{a|i|sl«{C0 1 2iC7rk-$-M 
I SFETAS^S i B 1 0 fCjgfiK$ti-5. »6©S«SW 
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( 0 1 3 0 ] ±e» 1 7!rMm7 ©HJSCT-Cti. m 
-^Xll (||2©^»ft:®) 3&SS i m(Dm^iC■o^,^XW^BB 

Si. GaAs. SiC. GaN. GaAlAs. In lO 

GaP. InGaPAs. AljO,, BN, BNC. 

]«TiggK::FiN6'8!lSS*nSnfcS i (:^*iB!^B) . S i 
(^m»P) . Si (^i^As), SiNx. ZnS 

♦l5B©jSKttl X 1 o"a tm%*!ffi-C*4Ci*sa 

[0131] ±iem 1 7!lSII7 cDHifeWrW. 1 , 
2 1.31 iUTia. S j SS. S i GeSt5^rffll/>fc 
*i. GaAs. ZnSe. SiC. Ge. t^7 7•-^T. 20 
W^:^/^^. ft£«^^X. 7'5;^7^^ -^i»<Dt,>-m*i-C 

[0132] ±iBSS 1 75Slg7 cr)^P«rWteiS^|g2 . 

9 i ur s i mitm^^mLtcf>i. -J 3 >mmitm. 

[0 13 3] 

f'/^-f ;:^e©i»att?i^^fc*jffiM3ns t*{c. s o i 
[mmoymmtjimm 

[02] ^^B^Rr/'^(o^m^mm<omm-:^m'S:ifi 
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* [©3] :^^m<D^mwmiR<o$m.:^m=s:m!Rri>fc 
[04] :^^B^<Dmmi^mmoyw&:^m^smr^tc 

[ S 6 ] :^^m<O^W^miC *jW 5 S i G e a© G 

[s 7 ] :i^^m(Dmmi^mwo)m^:^m^imr6tc 

msi :^^m(Ommi^W(RK.^i-) -S S i G e ®©G 
to©SS»fM@„ 

[ s 1 0 ] *^Hg©4^«f*««©«ig:^ffi%iftBgr ^ 

ft:»©S«KDiH. 

[^ 1 1 ] *ifew©*»tt:»«©Sit:srffi=&i«B^-r^ 
[012] :$:^m<Dmmi^ms.^m.m-r ^ fatoym^ 
m^<om.m 
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* NOTICES * 

JPO and NCJPI are not responsible £or any 
daioages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A substrate, the insulator layer formed on said substrate, and the 1st semi-conductor layer 
of undoping which touched substantially on said insulator layer, and formed and carried out grid 
relaxation. The 2nd semi-conductor layer in which it is formed on said 1st semi-conductor layer, and 
the lattice constant has hauling grid distortion smaller than the lattice constant of said 1st semi- 
conductor layer. The gate dielectric film selectively formed on said 2nd semi-conductor layer, and 
the gate electrode formed on said gate dielectric film, The semiconductor device characterized by 
providing the channel field formed in the fi-ont face of said 2nd semi-conductor layer directly under 
said gate dielectric film, and the source drain field which separated to said 2nd semiconductor region 
mutually, and was established in it through said channel field at least. 

[Claim 2] Said 1st semi-conductor layer is a semiconductor device according to claim 1 said whose 
2nd semi-conductor layer germanium presentation by the side of said 2nd semi-conductor layer is the 
SiGe layer which is size fi-om 30atm(s)%, and is Si at least. 

[Claim 3] Said 1st semi-conductor layer is a semiconductor device according to claim 1 said whose 
2nd semi-conductor layer it is a SiGe layer and germanium presentation by the side of said substrate 
is less than [ 30atm% ], germanium presentation by the side of said 2nd semi-conductor layer has the 
dip presentation it is [ presentation ] size fi-om 30atm(s)%, and is Si. 

[Claim 4] The process which forms an insulator layer in a substrate fi-ont face, and the process which 
forms the laminated circuit board which has the laminating layer by which the 1st semi-conductor 
layer was formed on the 2nd semi-conductor layer. The process which makes said substrate and said 
laminated circuit board rival so that said insulator layer and said 1 st semi-conductor layer may be 
doubled, Said 1st semi-conductor layer by which removed said laminated circuit board and grid 
relaxation was carried out so that a part of said 1st semi-conductor layer and said 2nd semi- 
conductor layer [ at least ] might remain, The manufacture approach of the process which forms a 
laminated structure with said 2nd semi-conductor layer to which hauling grid distortion was made to 
impress, and the semiconductor device characterized by forming a transistor in said laminated 
structure. 

[Claim 5] Said process which forms the laminated circuit board which has the laminating layer by 
which the 1st semi-conductor layer was formed on the 2nd semi-conductor layer Furthermore, said 
process made to rival so that said insulator layer and said 2nd semi-conductor layer may be doubled 
said substrate and said laminated circuit board by having the process which carries out the 
laminating of the insulating layer on said 1st semi-conductor layer The manufacture approach of the 
semiconductor device according to claim 4 characterized by being the process made to rival so that 
the insulator layer formed on said substrate and the insulator layer formed on said 1st semi- 
conductor layer may be doubled. 

[Claim 6] The process which forms an insulator layer on the surface of a substrate, and the process 
which forms the 1st semi-conductor layer in the front face of a semi-conductor substrate. The 
process which makes said substrate and said semi-conductor substrate rival so that said insulator 
layer and said 1st semi-conductor layer may be doubled. The process which said semi-conductor 
substrate is removed [ process ] and carries out grid relaxation of said 1 st semi-conductor layer so 
that said 1st semi-conductor layer may remain at least, The manufacture approach of the process 
which forms the laminated structure to which carried out the laminating of the 2nd semi-conductor 
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layer on said 1st semi-conductor layer, pulled in said 2nd semi-conductor layer, and grid distortion 
was made to impress, and the semiconductor device characterized by forming a transistor in said 
laminated structure. 

[Claim 7] Said process which forms the laminated circuit board which has the laminating layer by 
which the 1st semi-conductor layer was formed on the 2nd semi-conductor layer Furthermore, said 
process made to rival so that said insulator layer and said 1 st semi-conductor layer may be doubled 
said substrate and said laminated circuit board by having the process which carries out the 
laminating of the insulating layer on said 1st semi-conductor layer The manufacture approach of the 
semiconductor device according to claim 7 characterized by being the process made to rival so that 
the insulator layer formed on said substrate and the insulator layer formed on said 1st semi- 
conductor layer may be doubled. 

[Claim 8] The process which said 1 st semi-conductor layer is a SiGe layer, and said 2nd semi- 
conductor layer is an Si layer, and forms said 1st semi-conductor layer germanium presentation of 
the side doubled with said insulating layer of said 1st semi-conductor layer at 30% or less The 
manufacture approach of the semiconductor device of claim 7 including the process which controls 
the presentation of the 1st semi-conductor layer so that germanium presentation by the side of the 
field where said 2nd semi-conductor layer of said 1st semi-conductor layer touches has the dip 
presentation it is [ presentation ] size from 30%, 

[Claim 9] The semi-conductor substrate possessing a substrate, the insulator layer formed on said 
substrate, the 1st semi-conductor layer of undoping which was formed on said insulator layer and 
which carried out grid relaxation, and the 2nd [ which was formed on said 1st semi-conductor layer ] 
semi-conductor layer which pulls and has grid distortion. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the manufacture 
approach of a semiconductor device and a semiconductor device, a semi-conductor substrate, the 
semiconductor device that especially makes a distortion Si layer an active region, and a 
semiconductor device, and a semi-conductor substrate. 
[0002] 

[Description of the Prior Art] The engine performance of Si semiconductor device and a division 
MOSFET transistor is improving with the advance of a large-scale integrated circuit (LSI) every 
year. However, access to the limitation to detailed-izing of a lithography technique and the carrier 
mobility to the theoretical mobility of Si etc. is pointed out in recent years, and the difficulty to the 
further high-performance-izing of MOSFET is increasing. 

[0003] Moreover, generally the method of reaHzing high performance-ization more using a different 
crystal from Si, such as a GaAs semiconducting crystal with theoretical mobility quicker than Si and 
a SiC semiconducting crystal, is examined as a measure to high-performance-izing of a 
semiconductor device. 

[0004] However, since mixture with the manufacture process of Si device used now is difficult, great 
time amount and a great effort are required for component development, and a GaAs semiconducting 
crystal and a SiC crystal require perfect reexamination and perfect replacement of a production line, 
when mass-producing actually. [ many ] 

[0005] then, current ~ it is anxious for development of a high performance Si system semiconductor 
device realizable at a shorter development cycle and lower capitalization effectiveness, employing Si 
device manufacture process technique used and the know how of a manufacturing installation 
efficiently. [ many ] 

[0006] For this reason, research which the electron mobility of Si is raised and high-performance- 
izes Si-MOSFET is done. The technique of impressing distortion to Si layer as one of the approaches 
of raising the mobility of Si attracts attention. If distortion is generally impressed to a semi- 
conductor layer, the band structure changes, and since dispersion of the carrier in a channel is 
controlled, improvement in electron mobility is expectable. 

[0007] If it forms thickly (several micrometers) so that grid relaxation of the mixed-crystal layer 
which consists of an ingredient with a bigger lattice constant than Si on Si substrate, for example, the 
SiGe mixed-crystal layer which contains germanium 20%, (only henceforth a SiGe layer) may be 
carried out, and thin Si layer (several nm) is specifically formed on this grid relaxation SiGe layer, 
the distorted Si layer which distortion required according to the difference of the lattice constant of 
SiGe and Si will be formed. 

[0008] If such a distorted Si layer is used for the channel of MOSFET, it is reported that about 1.76 
times at the time of using Si layer without distortion for a channel and improvement in large electron 
mobility can be attained (J. Welser, J.L.Hoyl, S.Tagkagi, and J.F.Gibbons, lEDM 94-373). 
[0009] Moreover, there is the approach of the short channelization which shortens channel length of 
MOSFET more as an option which raises the electron mobility of Si. However, since the effect of 
stray capacity will become large if short channelization is recommended, it becomes difficult to 
improve electron mobility as expected. 
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[0010] In order to solve this, the structure of preparing a channel layer into the SOI (silicon on 
insulator) layer which formed Si layer through the insulator layer on Si substrate attracts attention. 
Since an isolation is thoroughly carried out by the insulator layer with this structure, reduction and 
isolation of stray capacity become easy and it is expected that further low-power-izing and high 
integration are realized. 

[001 1] Then, the attempt applied to the semiconductor device structure which applied the distorted 
Si layer which can expect improvement in electron mobility to the SOI structure where reduction and 
isolation of stray capacity become easy has been carried out. This structure is explained with 
reference to dra wing 1 . 

[0012] First, as shown in drawing \ A, the SOI substrate with which Si02 insulator layer 2 and the 
lOnm - 30nm SOI layer 3 were beforehand formed on the Si substrate 1 is prepared, and the SiGe 
layer 4 of 20% of germanium concentration with a larger lattice constant than Si is formed on this 
SOI substrate sufficiently more thickly than the SOI layer 3. 

[0013] Next, as shown in drawing l B, the SOI layer 3 deforms plastically and carries out grid 
relaxation from the SiGe layer 4 by hauling distortion (STRAIN) impressed to the SOI layer 3 by 
giving 1 100-degree C annealing in nitrogen-gas-atmosphere mind for 1 hour. The SiGe layer 4 also 
carries out grid relaxation simultaneously. In the SOI layer 3, the rearrangements 33, such as a 
penetration rearrangement and a misfit rearrangement, occur by this plastic deformation. 
[0014] Next, the distorted^Si layer 5 which has hauling distortion can be formed by forming Si of a 
thin film on the grid relaxation SiGe layer 4. 

[0015] It has been thought that it is not spread in the grid relaxation SiGe layer 4 since it is generated 
in the SOI layer 3 which carried out grid relaxation and most rearrangements 33 conventionally 
generated in the SOI layer 3 are shut up into the layer of a parenthesis. 
[0016] However, when annealing was given on 1 100-degree C conditions in nitrogen-gas- 
atmosphere mind for 1 hour for grid relaxation, it turned out that it spreads also on the front face of 
the SiGe layer 4, and this defect degrades the crystallinity of the distorted Si layer 5 by one piece / 
1 0-micrometer about two consistency. Although semiconductor devices, such as MOSFET, are 
formed in the next distorted Si layer 5, crystalline degradation of the distorted Si layer 5 may 
degrade the property of a semiconductor device greatly. This is expected to become so remarkable 
that a semiconductor device made detailed. 

[0017] Moreover, the defect produced when carrying out grid relaxation of the SiGe layer 4 may be 
amplified also in high-temperature-processing processes, such as formation processes, such as the 
next gate and an electrode, and crystalline recovery annealing after ion doping, and may degrade the 
crystallinity of the distorted Si layer 5 further. 

[001 8] In order to generate in the SOI layer 3 and not to make a SiGe front face spread the 
rearrangement 33 for carrying out grid relaxation, the SiGe layer 4 several micrometers or more must 
be formed. 

[0019] However, in order to fully demonstrate the effectiveness of the SOI substrate structure of 
suppressing the effect of stray capacity, it is required to stop the thickness from Si02 insulating layer 
2 to the distorted Si layer 5 which is a channel layer as much as possible. Therefore, by this approach 
that must form the several micrometers SiGe layer 4, effectiveness of SOI substrate structure cannot 
be demonstrated enough, 
[0020] 

[Problem(s) to be Solved by the Invention] As mentioned above, if the thickness on a SOI substrate 
insulator layer becomes thick and the semiconductor device equipped with the distorted Si layer used 
as the channel layer formed on a SOI substrate forms the thickness on a SOI substrate insulator layer 
thinly in order to suppress a defect, by the conventional approach, it has the problem that a defect 
amplifies. 

[0021] Then, this invention is compatible in reduction of the defect of the distorted layer used as 
thin-film-izing and the channel layer of the thickness on a SOI substrate insulating layer, impresses 
sufficient distortion to a channel layer, and aims at offering the manufacture approach of the 
semiconductor device which can form a more highly efficient semiconductor device in low cost, and 
a semi-conductor substrate, and a semi-conductor substrate. 
[0022] 
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[Means for Solving the Problem] The insulator layer by which this invention was formed on the 
substrate and said substrate in order to attain the above-mentioned object, The 1st semi-conductor 
layer of undoping which touched substantially on said insulator layer, and formed and carried out 
grid relaxation, The 2nd semi-conductor layer in which it is formed on said 1st semi-conductor layer, 
and the lattice constant has hauling grid distortion smaller than the lattice constant of said 1 st semi- 
conductor layer, The gate dielectric film selectively formed on said 2nd semi-conductor layer, and 
the gate electrode fomied on said gate dielectric film. It is the semiconductor device characterized by 
providing the charmel field formed in the fi-ont face of said 2nd semi-conductor layer directly under 
said gate dielectric film, and the source drain field which separated to said 2nd semiconductor region 
mutually, and was established in it through said channel field at least. 

[0023] Moreover, the process at which this invention forms an insulator layer in a substrate fi*ont 
face and the process which forms the laminated circuit board which has the laminating layer by 
which the 1 st semi-conductor layer was formed on the 2nd semi-conductor layer. The process which 
makes said substrate and said laminated circuit board rival so that said insulator layer and said 1st 
semi-conductor layer may be doubled. Said 1st semi-conductor layer by which removed said 
laminated circuit board and grid relaxation was carried out so that a part of said 1st semi-conductor 
layer and said 2nd semi-conductor layer [ at least ] might remain. It is the manufacture approach of 
the process which forms a laminated structure with said 2nd semi-conductor layer to which hauling 
grid distortion was made to impress, and the semiconductor device characterized by forming a 
transistor in said laminated structure. 

[0024] Moreover, the process in which this invention forms an insulator layer on the surface of a 
substrate and the process which forms the 1st semi-conductor layer in the front face of a semi- 
conductor substrate. The process which makes said substrate and said semi-conductor substrate rival 
so that said insulator layer and said 1 st semi-conductor layer may be doubled. The process which 
said semi-conductor substrate is removed [ process ] and carries out grid relaxation of said 1st semi- 
conductor layer so that said 1 st semi-conductor layer may remain at least. It is the manufacture 
approach of the process which forms the laminated structure to which carried out the laminating of 
the 2nd semi-conductor layer on said 1st semi-conductor layer, pulled in said 2nd semi-conductor 
layer, and grid distortion was made to impress, and the semiconductor device characterized by 
forming a transistor in said laminated structure. 

[0025] Moreover, this invention is a semi-conductor substrate possessing a substrate, the insulator 
layer formed on said substrate, the 1st semi-conductor layer of undoping which was formed on said 
insulator layer and which carried out grid relaxation, and the 2nd [ which was formed on said 1st 
semi-conductor layer ] semi-conductor layer which pulls and has grid distortion. 
[0026] In this invention, the lattice constant of said 2nd semi-conductor layer uses a thing smaller 
than the lattice constant of the 1 st semi-conductor layer. An ingredient typical as 1st semi-conductor 
layer is SiGe, and an ingredient typical as 2nd semi-conductor layer is Si. 
[0027] By the way, the covalent radii of Si and germanium are 1.17 and 1 .22, respectively. 
[0028] If the laminating of a SiGe layer and the Si layer is carried out in this order on Si substrate 
with the usual epitaxial growth technique, as shown in drawing 2 A, the grid of SiGe layer 4' will be 
adjusted in the grid of the lower Si layer 3, and will deform longwise, and the hauling distortion of 
the lengthwise direction of drawing will produce it in SiGe layer 4\ As for Si layer 5' formed on such 
SiGe layer 4', sufficient hauling distortion is not added. 

[0029] Moreover, for example, JP,1 1-121377,A is made to add B of the 1020 - 1021 atom / cm3 of 
dopant concentration in a SiGe layer using the covalent radius of B (boron) being 0.88. This 
technique makes CMP after a cut unnecessary in the hydrogen exfoliating method of SOI substrate 
creation time. The lattice matching in this technique is shown typically, the laminating of B addition 
SiGe layer 4" is carried out to Si layer, and drawing 2 B carries out the laminating of Si layer 5* 
further. B addition SiGe layer 4" is used as an etching stopper, and is removed later. By the above- 
mentioned reference, although Si layer 5' can be used as a device layer, this Si layer will contain B 
by which sets in process and thermal diffusion is carried out fi'om SiGe (B) layer 4", and will have a 
residual compressive strain. Distortion does not join Si layer 5* as this device layer. <BR> [0030] 
Moreover, although it could attain also by the approach of carrying out like above-mentioned 
drawing 1 A and drawing 1 B, and forming the three-tiered structure of Si/SiGe/Si in order to form a 
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distorted Si layer as a device layer, the problem that a rearrangement 33 spread was in the Si layer 5. 
In the semiconductor device and semi-conductor substrate of this invention, as shown in drawing 2 
C, on silicon oxide top 2, it touches substantially and the SiGe layer 4 by which grid relaxation was 
carried out is formed, and the Si layer 5 is formed by a lamination method etc. on it. At this time, 
sufficient hauling distortion for the longitudinal direction of drawing arises by the grid relaxation 
SiGe layer 4 in the Si layer 5. Moreover, since it does not have the SOI layer 3 which the 
rearrangement 33 as shown in drawing^ A produced, either, the trouble of degrading the 
crystallinity of the distorted Si layer 5 is not produced, either. 

[0031] Moreover, the manufacture approach of this invention does not need to use an elevated- 
temperature annealing process like the conventional technique in order to carry out grid relaxation of 
the SiGe layer. For this reason, the distorted Si device layer in which a penetration rearrangement 
etc. is introduced into a SOI layer and these form a channel from elevated-temperature annealing is 
reached, and an inhibition property is not degraded. Therefore, in this invention, thickness of a SiGe 
layer can be made thinner than the conventional technique, and it becomes possible to thin-film-ize 
sum total thickness of the SiGe layer on an insulating layer, and Si layer to about conventional about 
2/3. Therefore, quality and sufficient distortion without a defect can be impressed to a 
semiconductor device layer, without losing the effectiveness of SOI structure. 
[0032] As for the thickness of the 1st semi-conductor layer, in this invention, it is [ the thickness of 
80nm or less and the 2nd semi-conductor layer ] desirable for the total thickness of the sum total of 
50nm or less and the 1st semi-conductor layer 1 Onm or more, and the 2nd semi-conductor layer to be 
lOOnm or less. The good distorted semi-conductor film which does not have a defect by that cause 
can be formed. 

[0033] In the semiconductor device and semi-conductor substrate of this invention, Si and the 1st 
semi-conductor layer have [ the 2nd semi-conductor layer / germanium presentation by the side of 
the 2nd semi-conductor layer ] them, although the less than 100% and 2nd semi-conductor layer and 
an opposite hand are the SiGe layers which are size. [ more desirable than 0% ] The 2nd semi- 
conductor layer is Si still more desirably, and, as for the 1st semi-conductor layer, it is desirable that 
it is a SiGe layer at least with larger germanium presentation by the side of the 2nd semi-conductor 
layer than 30atm(s)%. 

[0034] Moreover, in this invention, the 1 st semi-conductor layer is considered as a dip presentation, 
and it is good for the thickness direction also as an ununiformity in the distance between grids of the 
1st semi-conductor layer. For example, it is the SiGe layer whose germanium presentation by the 
side of the 2nd semi-conductor layer of the 1st semi-conductor layer is size from 30atm(s)%, and it is 
desirable for germanium presentation of the 2nd semi-conductor layer and an opposite hand to be 
less than [ 30atm% ]. 
[0035] 

[Embodiment of the Invention] Hereafter, the gestalt (henceforth an operation gestalt) of operation of 
this invention is explained, referring to a drawing. 

[0036] (1st operation gestalt) Drawijig_3 is the sectional view of the semi-conductor substrate for 
explaining the manufacture approach of the semi-conductor substrate concerning the 1 st example of 
this invention, 

[0037] First, as shown in drawing^3 A, the Si oxide film 2 is beforehand formed on the Si substrate 
1 . The Si oxide film 2 can be formed by approaches used widely, such as thermal oxidation film and 
CVD (Chemical Vapor Deposition) film, such as a dry oxide film and a wet oxide film, and a wet 
oxide film by solution processing. 

[0038] Next, as shown in drawing. 3 B, the SiGe layer 4 is beforehand formed on another Si substrate 
21. The SiGe layer 4 is fundamentally considered as undoping. Moreover, the SiGe layer 4 needs for 
germanium presentation by the side of less than 100% and a front face to have germanium 
presentation larger than 0% by the side of the Si substrate 21 at least. As for the SiGe layer 4, it is 
still more desirable than 30atm(s)% size and to make germanium presentation by the side of the Si 
substrate 21 into size at least than 30atm(s)% because of high-performance-izing. It is because 
electron mobility in a distorted Si layer can be made high if germanium presentation is made larger 
than 30atm(s)%. On the other hand, as for germanium presentation of the SiGe layer 4, it is desirable 
that it is less than [ 80atm% ]. 
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[0039] The SiGe layer 4 can be formed according to CVD (Chemical Vapor Deposition), MBE 
(Molecular Beam Epitaxy), a spatter process, etc. When forming the SiGe layer 4 by CVD, the raw- 
material gas of Si and the raw-material gas of germanium are introduced for example, on the Si 
substrate 21 heated at 550 degrees C, and carry out a laminating. 

[0040] Next, 2s of top faces of the Si oxide film 2 and 4s of top faces of the SiGe layer 4 are 
doubled, and substrates 1 and 21 are made to rival. As an example of the lamination approach, prior 
annealing of hundreds of times (for example, 400-700 degrees C) extent and elevated-temperature 
annealing (for example, the inside of nitrogen, 1 100 degrees C, 1 hour) for strengthening a flare 
mating face are given. Since grid relaxation of the SiGe layer 4 is not carried out at this process, 
there is no generating of a rearrangement. 

[0041] Next, as shown in drawing 3 C, the Si substrate 21 is exfoliated. The compressive strain 
received from the Si substrate 21 at this time is opened, and grid relaxation of the SiGe layer 4 is 
carried out. 

[0042] It pulls in the Si layer 5 and distortion is introduced at the same time grid relaxation of the 
SiGe layer 4 will be carried out, if it leaves very thinly the Si layer 5 of the front face of the Si 
substrate 21 at this time. The good distorted Si layer 5 without a rearrangement, a pit, or a projection 
can be formed by carrying out like this, 

[0043] Thus, the semi-conductor substrate which consists of the Si substrate 1, the Si oxide film 2 
formed on this Si substrate I, a grid relaxation SiGe layer 4 formed of lamination on this Si oxide 
film 2, and a distorted Si layer 5 formed on this grid relaxation SiGe layer 4 is formed. 
[0044] Although the Si oxide film 2 and the grid relaxation SiGe layer 4 have touched directly 
substantially, you may have the 0-2nm interface buffer layer in the interface more preferably than 0- 
5nm. What this interface buffer layer becomes from Si is mentioned. 

[0045] It is also possible by ****(ing) polish or an exfoliation process to the SiGe layer 4, carrying 
out grid relaxation of the SiGe layer 4 first, and then re-growing up a silicon layer very thinly with 
MBE or a CVD method to form the distorted Si layer 5. 

[0046] Thus, as for the thickness of the distorted Si layer 5 formed for carrying out grid relaxation of 
the SiGe layer 4 at lOnm or more 80nm or less and this SiGe layer 4, it is desirable for the total 
thickness of ten or more 50nm or less and the SiGe layers 4, and the distorted Si layer 5 to be 30 or 
more nm [ 100 ] or less by removing the Si substrate 21 with which the SiGe layer 4 was formed 
beforehand. The good distorted semi-conductor film which does not have a defect by that cause can 
be formed. 

[0047] moreover, PACE (plasma assisted chemical dry etching) to which clearance or thin-film-izing 
of the Si substrate 21 can improve the homogeneity of the thickness after thin-film[ polish, for 
example, chemical polishing with which thickness is made thin using a drug solution or an abrasive 
material, chemical machinery polish, and ]-izing — what is necessary is just to use law etc. 
Moreover, the thin film-ized method which exfoliates the hydrogen exfoliating method for having 
injected hydrogen into the SiGe layer 4 or the Si substrate 21 in advance, and having poured in 
hydrogen after that which exfoliates from a field, and the Si substrate 21 with HF solution after 
oxidation etc. may be used. 

[0048] In this invention, when 50nm and the SiGe thin film 4 thin enough are formed on the Si 
substrate 21 in front of a lamination process, the SiGe layer 4 exists as a layer to which compressive 
strain were impressed. However, as for this compressed SiGe layer 4, the distortion impression 
effectiveness from the Si substrate 21 to the SiGe layer 4 fades the Si substrate 21 thin-film-izing or 
by exfoliating after lamination. In this way, the SiGe layer 4 can open distortion. Consequently, the 
function as a stressor which impresses distortion to Si device layer which is the object of this 
invention is demonstrated, 

[0049] The location at the time of removing the Si substrate 21 changes with specifications of 
processes, such as thickness of the Si substrate 21, and crystallinity. When the exfoliation process 
after hydrogen impregnation at this time, for example, solution etching, is used, a dry area may arise 
on the front face after exfoliation. By the PACE method, the defect of a reason may be especially 
introduced into a process from a front face. 

[0050] In these cases, annealing is given in ambient atmospheres, such as hydrogen, an argon, 
nitrogen, and oxygen, after thin-film-izing, and if the process which performs the crystal front face 
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of the Si substrate 21 or recovery inside a crystal is added, a more uniform and quality thin film 
process will be realized. 

[0051] As for the Si substrate 1 or the Si substrate 21, CZ, FZ, a MCZ substrate, etc. are used. 
Especially when using the front face for the Si substrate 21 as an Si device layer as it is after thin- 
film-izing or exfoliation, application of FZ substrate with little precipitation of oxygen is [ sake / on 
a crystal disposition ] effective. 

[0052] Moreover, it is also possible by choosing the consistency and class of an impurity in the Si 
substrate 21 to make desired resistance in advance on the front face of the Si substrate 21 . 
[0053] The SOI structure of having the distorted Si device layer 5 of the thickness of the request 
formed as mentioned above can make sum total thickness on Si oxide-film insulating layer 2 thin to 
about 2/3 compared with the semi-conductor substrate shown in drawing 1 . Moreover, the 
dislocation density which appears in SiGe layer 4 front face is reduced 1 0% or more, and can form 
the more nearly quality distorted Si device layer 5. 

[0054] Draw ing 12 is the sectional view of MISFET (MOSFET) formed in the above-mentioned 
distorted silicon layer 5. This MISFET is formed as follows. The front face of the distorted Si layer 5 
is first oxidized thermally, and about lOnm thin gate oxide 101 is formed. Next, for example, n mold 
impurity ion for threshold voltage adjustment is poured into a channel field through gate oxide 101, 
and an n-type channel field is formed. 

[0055] Next, after forming the polish recon film 2 used as the gate electrode 102 with a reduced 
pressure CVD method on gate oxide 101, pattern NINGU of this polish recon film is carried out by 
RIE (Reactivelon Etching), and the gate electrode 102 is formed, 

[0056] Next, after using the gate electrode 102 as a mask and pouring in n mold impurity ion, such 
as phosphorus ion, selectively, n mold source field 1 03 and n mold drain field 1 04 are formed in the 
gate electrode 102 in self align by performing about 800-degree C annealing treatment. Thus, 
although the n channel mold MISFET is formed, the p channel mold MISFET can be similarly 
formed by changing an impurity into p mold. 

[0057] Since MISFET formed as mentioned above is formed into the distorted Si layer, electronic 
dispersion in a channel field is controlled and its electron mobility improves. Moreover, since 
MISFET is formed in the thin SOI layer with a thickness of lOOnm or less, in addition to 
improvement in electron mobility, parasitic capacitance is also reduced. MISFET which was 
excellent in driving force as a result can be obtained. 

[0058] (2nd operation gestalt) Drawing 4 is the sectional view showing the manufacture approach of 
the semi-conductor substrate concerning the 2nd example of this invention. 

[0059] In this example, the laminating of the SiGe layer 4 is carried out after forming the epitaxial Si 
layer 6 on the Si substrate 21 , and the thing in which the Si oxide film 9 was formed on this SiGe 
layer 4 is used as one side of a lamination substrate. 

[0060] First, as shown in drawing 4 A, the Si oxide film 2 is beforehand formed like the 1st example 
on the Si substrate 1 . 

[0061] Next, as shown in drawing 4 B, the Si layer 6 used as the component formative layer is 
beforehand formed by the epitaxial method on another Si substrate 21 , and the SiGe layer 4 is 
formed like the 1st example on this Si layer 6. The SiGe layer 4 is fundamentally considered as 
undoping. Moreover, the SiGe layer 4 requires at least that germanium presentation by the side of the 
Si layer 6 should be [ germanium presentation of an opposite hand ] size from 0% in less than 100% 
and the Si layer 6. further — the SiGe layer 4 — a high-performance-izing sake — at least ~ Si layer — 
it is desirable to make the whole germanium presentation into size more desirably than 30atm(s)% 6 
side. It is because electron mobility in a distorted Si layer can be made high if germanium 
presentation is made larger than 30atm(s)%. On the other hand, as for germanium presentation of the 
SiGe layer 4, it is desirable that it is less than [ 80atm% ]. 
[0062] Furthermore, the Si oxide film 9 is formed on the SiGe layer 4 after this. 
[0063] Next, two Si substrates 1 and 21 are made to rival like an example 1 together with 2s of top 
faces of the Si oxide film 2, and 9s of top faces of the Si oxide film 9, as shown in drawing 4 C, As 
shown in draAvjog 4 C as a result, the Si oxide film 2 and the Si oxide film 9 unify, and it becomes 
the Si oxide film 12. Exfoliation of the Si substrate 12 is performed after lamination. 
[0064] When exfoliating by hydrogen impregnation after lamination, the Si substrate 21 exfoliates 
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after pouring hydrogen into the interface [ of the Si layer 6 and the Si substrate 21 ], or Si layer 6 
side. Distortion is introduced into the Si layer 6 used as the component formative layer at the same 
time the compressive strain received from the Si substrate 2 1 by doing in this way is opened and grid 
relaxation of the SiGe layer 4 is carried out. 

[0065] Thus, the semi-conductor substrate which consists of the Si substrate 1, the Si oxide film 12 
formed on this Si substrate 1 , a grid relaxation SiGe layer 4 formed of lamination on this Si oxide 
film 12, and a distorted Si layer 6 formed on this grid relaxation SiGe layer 4 is formed. 
[0066] Thus, the formed distorted Si layer 6 has few the precipitation of oxygen and the impurities 
which are contained in CZ substrate, and the ideal thin film layer which has desired resistance 
realizes it. 

[0067] Although the Si oxide film 2 and the grid relaxation SiGe layer 4 have touched directly 
substantially, you may have the 0-2nm interface buffer layer in the interface more preferably than 0- 
5nm. What this interface buffer layer becomes from Si is mentioned. 

[0068] In the 2nd example, since it can form so that the electrical property of a request of the Si layer 
6 which turns into the component formative layer beforehand may be shown, a re-growth process is 
not needed. Moreover, after forming the SiGe layer 4, the effect which it has on the SiGe layer 4 
more can be reduced by forming silicon oxide 9 further and carrying out lamination of the nine 
comrades to an oxide film 2. 

[0069] Moreover, when a process advances to continuation in a clarification ambient atmosphere, it 
is except, for example, the case where the oxide film is formed on the SiGe layer 4 when performing 
[ be / it / under / atmospheric-air / minding ] a process may be assumed, and the silicon oxide 9 in 
drawing 4 B may be formed, without meaning. 

[0070] Henceforth, MISFET shown in dra win g 1 2 like the 1st example is formed in a distorted Si 
layer. MISFET which was excellent in driving force also in the 2nd example can be obtained. 
[0071] (3rd operation gestalt) Drawing 5 is the sectional view of the semi-conductor substrate in 
which the manufacture approach of the semi-conductor substrate concerning the 3rd example of this 

invention is shown gradually. 

[0072] The 3rd example is having distribution of a presentation of the SiGe layer 7 shown in 
drawing 5 C in the direction of thickness. That is, crystal growth is performed so that germanium 
concentration in the SiGe layer 7 may turn into high concentration by the low concentration and 
distorted Si layer 8 side in the Si substrate 1 side, as shown in d rawing 6 . This becomes an 
ununiformity in the thickness direction about the distance between grids of the SiGe layer 7. 
[0073] At this time, germanium presentation by the side of the Si substrate 1 is higher than 0%, and 
it is required for germanium presentation by the side of the Si layer 8 to be less than 100%. 
germanium concentration by the side of the Si substrate 1 is less than [ 30atm% ] more highly than 
Oatm%, and, specifically, it is [ germanium concentration by the side of the distorted Si layer 8 is 
larger than 30atm(s)%, and ] desirable less than [ 100atm% ] and to control germanium presentation 
in the SiGe layer 7 that it is less than [ 80atm% ] more preferably. 

[0074] Thus, by controlling the presentation of the SiGe layer 7, the rearrangement generated from 

the interface of the Si oxide film 2 and the SiGe layer 7 advances so that a loop formation may form 

the inside of the SiGe layer 7, and it does not reach the interface of the SiGe layer 7 and the distorted 

Si layer 8. Therefore, the better distorted Si layer 8 can be offered. 

[0075] The manufacture approach of a semi-conductor substrate is explained below. 

[0076] First, as shown in drawing 5 A, the Si oxide film 2 is beforehand formed like the 1 st 

operation gestalt on the Si substrate 1 . 

[0077] Next, as shown in drawiiig_5 B and drawing_6 , the SiGe layer 7 is formed on the Si substrate 
21. germanium presentation at this time was controlled so that germanium presentation decreased 
gradually from the Si substrate 2 1 , as described above. 

[0078] Next, two Si substrates and 21 are made to rival like the 1 st example so that 2s of top faces of 
the Si oxide film 2 and 7s of top faces of the SiGe layer 7 may be doubled. 

[0079] Next, the Si substrate 21 is exfoliated like the 1st example, and grid relaxation of the SiGe 
layer 7 is carried out. 

[0080] It pulls in the Si layer 8 and distortion is introduced at the same time grid relaxation of the 
SiGe layer 4 will be carried out, if it leaves very thinly Si layer of the front face of the Si substrate 21 
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at this time. The good distorted Si layer 8 without a rearrangement, a pit, or a projection can be 
formed by carrying out like this. 

[0081] Thus, it is formed of lamination on the Si substrate 1 , the Si oxide film 2 formed on this Si 
substrate 1 , and this Si oxide film 2, and the semi-conductor substrate with which the presentation of 
germanium consists of a grid relaxation SiGe layer 7 which changed gradually, and a distorted Si 
layer 8 formed on this grid relaxation SiGe layer 7 is formed. 

[0082] Although the Si oxide film 2 and the grid relaxation SiGe layer 7 have touched directly 
substantially, you may have the 0-2nm interface buffer layer in the interface more preferably than 0- 
5nm. What this interface buffer layer becomes from Si is mentioned. 

[0083] It is also possible by ****(ing) polish or an exfoliation process to the SiGe layer 7, carrying 
out grid relaxation of the SiGe layer 7 first, and then re-growing up a silicon layer very thinly with 
MBE or a CVD method to form the distorted Si layer 8. 

[0084] Moreover, in this example, since gemianium concentration in the SiGe layer 7 is so low that 
it is close to the Si oxide film 2, the defect generated in the interface of the Si oxide film 2 and the 
SiGe layer 7 is confined in the Si oxide-film 2 side, and the SiGe layer the interface with the 
distorted Si layer 8 of the SiGe layer 7 after lamination carried out [ the layer ] grid relaxation is 
obtained. On the SiGe layer 7 which this eased to fitness, the distorted Si layer 8 which has hauling 
distortion is formed. 

[0085] Moreover, or extent of relaxation differs and it has compression ratio distortion depending on 
process conditions according to differences, such as thickness of Si substrate layer 21 which it leaves 
by exfoliation or polish after the thickness of each class in drawing, annealing temperature, 
annealing time amount, and lamination, it is also possible to form Si device layer without distortion. 
[0086] Henceforth, MISFET shown in drawing.l2 like the 1st example is formed in a distorted Si 
layer. MISFET which was excellent in driving force also in the 3rd example can be obtained. 
[0087] (4th operation gestalt) Draw in g 7 is the sectional view showing the manufacture approach of 
the semi-conductor substrate conceming the 4th example of this invention. 
[0088] In the 4th example, germanium concentration in the SiGe layer 7 on the Si substrate 21 
shown in draw ing 7 B has a concentration gradient in the direction of thickness, as shown in drawing 
8 , and the highest part of germanium concentration is located in the film of the SiGe layer 7 instead 
of an interface. Then, an exfoliation or thin film chemically-modified degree is given so that the high 
part of germanium concentration gradient may serve as a fi"ont face, and the field shown in drawing 7 
B and drawing 8 by the dotted line turns into 7s of top faces of the thin-film-ized SiGe layer 7. Thus, 
the rearrangement which the semi-conductor substrate shown in drawing 7 C obtained by using the 
substrate which controlled the presentation of the SiGe layer 7 generated from the interface of the Si 
oxide film 2 and SiGe layer T advances so that a loop formation may form the inside of the SiGe 
layer 7, and it does not reach the interface of SiGe layer T and the distorted Si layer 8. Therefore, a 
better distorted Si layer can be offered. 

[0089] furthermore — lamination — a fi-ont — SiGe — a layer — seven — crystal growth — Si — a 
substrate — 21 — a top — low — germanium — concentration — from — starting — since ~ a mismatch 
— depending — a defect — introducing — having — hard — being good — crystallinity — having — 
SiGe — a layer — seven — ' — obtaining — having . 

[0090] Hereafter, the manufacture approach of a semi -conductor substrate is explained. 
[0091] First, as shown in drawing. 7 A, the Si oxide film 2 is beforehand formed like the 1st 
operation gestalt on the Si substrate 1 . 

[0092] Next, beforehand, as shown in drawing 7 B and drawing 8 , the SiGe layer 7 is formed on the 
Si substrate 21 so that germanium presentation ratio may become 0atm%->35atm%->0atm% in the 
direction of the film. Then, germanium presentation ratio of SiGe7 thin-film-izes to the highest 
center section, and considers as SiGe layer 1\ As a result, a germanium presentation ratio 35atm(s)% 
field is exposed to 7s of top faces of SiGe layer 1\ 

[0093] Next, two Si substrates 1 and 21 are made to rival like the 1st example so that 2s of top faces 
of the Si oxide film 2 and the top face 7 of SiGe7' may be doubled. Then, the Si substrate 21 is 
removed like the 1st example, and grid relaxation of SiGe layer T is carried out. It pulls in the Si 
layer 8 and distortion is introduced at the same time grid relaxation of the SiGe layer 4 will be 
carried out, if it leaves very thinly Si layer of the fi-ont face of the Si substrate 21 at this time. The 
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good distorted Si layer 8 without a rearrangement, a pit, or a projection can be formed by carrying 
out like this. 

[0094] thus — Si ~ a substrate - one — this — Si — a substrate — one — a top — forming — having had 
— Si — an oxide film — two — this — Si — an oxide film — two — a top — lamination — forming — 
having — germanium — a presentation — gradual — having changed — a grid — relaxation — SiGe — a 
layer — seven — this — a grid — relaxation — SiGe — a layer — seven — ' — a top ~ forming — having 
had — distorted — Si — a layer — eight — from — becoming — a semi-conductor — a substrate — 
forming — having . Thereby, the same effectiveness as the 3rd example can be acquired. 
[0095] Although the Si oxide film 2 and grid relaxation SiGe layer T have touched directly 
substantially, they may have the 0-2nm interface buffer layer in the interface more preferably than 0- 
5nm. What this interface buffer layer becomes from Si is mentioned. 

[0096] It is also possible by ****(ing) polish or an exfoliation process to the SiGe layer 7, carrying 
out grid relaxation of the SiGe layer 7 first, and then re-growing up a silicon layer very thinly with 
MBE or a CVD method to form the distorted Si layer 8. 

[0097] MISFET henceforth shown in drawing. J 2 like the 1st example is formed in the distorted Si 
layer 8. MISFET which was excellent in driving force also in the 4th example can be obtained. 
[0098] (5th operation gestalt) Drawing Q is the sectional view of the semi-conductor substrate in 
which the manufacture approach of the semi-conductor substrate concerning the 5th example of this 
invention is shown. 

[0099] In the 5th example, the SiGe layer which consists of a SiGe layer 1 1 which carried out grid 
relaxation with the grid relaxation SiGe layer 40 into which a rearrangement is introduced is formed 
on the Si substrate 21 . The SiGe layer 40 is fully thick, and germanium concentration is the layer 
which changes with crystal growth, and it plays a role of the so-called buffer layer. For example, 
germanium concentration on the Si substrate 21 is 0atm%, germanium concentration increases with 
crystal growth and the SiGe buffer layer 40 is taken as the structure of having the dip presentation to 
which germanium concentration becomes 30atm(s)% by the thickness which is 2 micrometers. 
[0100] The manufacture approach of a semi-conductor substrate is explained below. 
[0101] First, as shown in dra win g 9 A, the Si oxide film 2 is beforehand formed like the 1st example 
on the Si substrate 1 . 

[0102] Next, as shown in drawing_9 B, the SiGe buffer layer 40 of gennanium presentation which 
was described above on another Si substrate 2 1 is formed thickly enough, and grid relaxation is 
carried out. Although a rearrangement 33 occurs in the SiGe buffer layer 4 at this time, since it is 
fully thick, it is not affected to the semi-conductor layer formed on it. Next, the good SiGe layer 1 1 
of the crystallized state which carried out grid relaxation is formed on this SiGe buffer layer 4 that 
carried out grid relaxation. The growth approach of each class of SiGe is ****** to the 1st example. 
[0103] Next, two Si substrates 1 and 21 are made to rival like the 1st example so that 1 Is of top faces 
of the SiGe layer 1 1 which carried out grid relaxation with 2s of top faces of the Si oxide film 2 may 
be doubled. 

[0104] Next, the Si substrate 21 and the SiGe buffer layer 4 are removed by polish or the hydrogen 
pouring-in method. Next, the distorted Si layer 8 is formed on the SiGe layer 1 1 which carried out 
grid relaxation. ( drawijng^ 9 C) Thus, the semi-conductor substrate which consists of the Si substrate 
1, the Si oxide film 2 formed on this Si substrate 1 , a grid relaxation SiGe layer 1 1 formed of 
lamination on this Si oxide film 2, and a distorted Si layer 8 formed on this grid relaxation SiGe 
layer 1 1 is formed. 

[0105] Defects which produce the SiGe buffer layer 40 in a lattice mismatch in the Si substrate 21 
side in the SiGe buffer layer 40, such as a penetration rearrangement and a misfit rearrangement, are 
shut up. As a result, by the front- face side of the SiGe buffer layer 40, there is no rearrangement and 
the SiGe layer which carried out grid relaxation is realized. 

[0106] It is necessary to be the concentration by which distortion of a request is impressed to Si 
device layer, and the front-face side germanium concentration of this SiGe buffer layer 40 needs to 
be less than [ 80atm% ] greatly, and its germanium concentration distribution of the direction of 
thickness does not need to be typically more uniform than 30atm(s)%. The high quality relaxation 
SiGe layer 1 1 which reduced defect density, such as a rearrangement, is formed by growing up the 
SiGe layer 1 1 which has a presentation equivalent to the front-face side presentation of the SiGe 
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buffer layer 4 succeedingly in formation of this SiGe layer 40. 

[0107] It is to become a technical problem here for the crystal growth of the several micrometers 
SiGe layer 40 to take a raw material and growth time amount as a buffer layer, and require process 
cost. The laminated structure of a distorted channel layer and a relaxation SiGe layer is realizable as 
mentioned above with the thin film-ized process after lamination. However, in respect of the depth 
cut of about 0.3 micrometers, hydrogen impregnation is performed to 40c ( drawing 9 B), and it 
sticks on it, unites with it, and may be made to perform back exfoliation so that the SiGe layer of the 
thickness of a request before lamination may be obtained. Since the grid relaxation SiGe buffer layer 
which remains after exfoliation is reusable if it does in this way, simplification of a process and 
economization of a semi-conductor resource are possible, as a result reduction of a substrate 
manufacturing cost can be realized. 

[0108] MISFET henceforth shown in drawing 12 like the 1st example is formed in the distorted Si 
layer 8. MISFET which was excellent in driving force also in the 5th example can be obtained. 
[0109] (6th operation gestalt) Drawing 10 is the sectional view of the semi-conductor substrate in 
which the manufacture approach of the semi-conductor substrate conceming the 6th example of this 
invention is shown. 

[0110] the — six — an example -- **** -- the time — ten — B — being shown — Si — a substrate — 21 - 

- a top — a rearrangement — introducing — having — a grid — relaxation ~ SiGe — a buffer layer — 40 

— a grid — relaxation — SiGe — a buffer layer ~ 40 — a top — the grid relaxation SiGe layer 1 1 ~ 
distorted — a lamination process is continuously performed for the Si layer 10 and another grid 
relaxation SiGe layer 13 after formation. 

[0111] First, as shown in dra wi ng 10 A, the Si oxide film 2 is beforehand formed like the 1st 

example on the Si substrate 1 . 

[01 12] Next, as shown in drawing LO B, the SiGe buffer layer 40 is beforehand formed thickly like 
the 5th example on another Si substrate 21, and grid relaxation is carried out. On this SiGe buffer 
layer 40 that carried out grid relaxation, the grid relaxation SiGe layer 1 1 , the distorted Si layer 1 0, 
and the grid relaxation SiGe layer 13 are continued, and it grows up. 

[01 13] Next, the Si substrates 1 and 21 are made to rival like the 1st example so that 2s of top faces 
of the Si oxide film 2 and 1 3s of top faces of the grid relaxation SiGe film 1 3 may be united as 
shown in drawing 6 (c). 

[01 14] Next, the Si substrate 21, the grid relaxation SiGe buffer layer 40, and the grid relaxation 
SiGe layer 1 1 are removed by polish or the hydrogen pouring-in method so that the distorted Si layer 
10 may come out to a fi-ont face. ( drawing 10 C) Thus, it is formed of lamination on the Si substrate 
1, the Si oxide film 2 formed on this Si substrate 1, and this Si oxide film 2, and the semi-conductor 
substrate which consists of a grid relaxation SiGe layer 13 and a distorted Si layer 10 formed on this 
grid relaxation SiGe layer 13 is formed. 

[01 15] In this example, the Si layer 10 on the grid relaxation SiGe layer 1 1 formed on the Si 
substrate 21 has received hauling distortion naturally, and the SiGe layer 13 on it turns into an eased 
layer further. 

[01 16] The grid relaxation SiGe layer 13 may give inclination to germanium presentation like the 
3rd or 4th example, in order to reduce the defect generated from the interface fi*om the insulating 
layer 2 and the SiGe layer 1 3 after lamination. 

[01 17] Moreover, on the grid relaxation SiGe layer 13, like the 2nd example, after forming an 
insulating layer 9 beforehand, lamination may be performed. 

[01 18] When the Si layer 10 from which distortion was impressed on the SiGe layer 13 with a high 
relaxation rate in the 6th example can be formed directly, it is possible to choose more greatly than 
30atm(s)% germanium concentration in the grid relaxation SiGe layer 13 as arbitration in between 
below 100atm%, and it is also still more possible to set thickness of the SiGe layer 13 on an 
insulating layer 2 and the distorted Si device layer 10 to lOnm or less, respectively. 
[01 19] Consequently, it is easy to hold down the sum total thickness on an insulator layer 2 to 40nm 
or less, the SOI effectiveness is fully attained and sufficient distortion can be impressed to Si device 
layer 10. 

[0120] MISFET which was excellent in driving force also in the 6th example like the 1st example 
after that can be obtained. 
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[0121] (7th operation gestalt) Drawing 1 1 is the sectional view of the semi-conductor substrate in 
which the manufacture approach of the semi-conductor substrate concerning the 7th example of this 
invention is shown. 

[0122] The structure in which the grid relaxation SiGe layer 1 1 and the distorted Si layer 10 which 
used the SiGe substrate 3 1 instead of and re-grew on the SiGe substrate 3 1 , and the grid relaxation 
SiGe layer 13, and the Si oxide film 9 were formed explains this example as one side of a lamination 
substrate. [ the Si substrate 21 ] 

[0123] First, as shown in diawingH A, the Si oxide film 2 is beforehand formed like the 1st 
example on the Si substrate 1 . 

[0124] Next, as shown in drawing 1 1 B, the SiGe layer 1 1 is beforehand formed like the 1st example 
on the SiGe substrate 31, and on this SiGe layer 1 1 , the Si layer 10, the SiGe layer 13 (germanium 
presentation by the side of the Si layer 10 is size fi-om 30atm(s)%), and the Si oxide film 9 are 
continued, and it grows up. 

[0125] Next, the Si substrate 1 and the SiGe substrate 31 are made to rival like the 1st example so 
that 2s of top faces of the Si oxide film 2 and 9s of top faces of the Si oxide film 9 may be doubled. 
Next, the SiGe substrate 3 1 and the SiGe layer 1 1 are removed by polish or the hydrogen pouring-in 
method so that the Si layer 10 may come out to a front face. 

[0126] Thus, as shown in drawing 11. C, it is formed of lamination on the Si substrate 1, the Si oxide 
film 12 formed on this Si substrate 1, and this Si oxide film 12, and the semi-conductor substrate 
which consists of a grid relaxation SiGe layer 1 3 and a distorted Si layer 10 formed on this grid 
relaxation SiGe layer 13 is formed. 

[0127] In this case, in order to stick and unite, there should just be either [ at least ] an Si oxide film 
2 or an Si oxide film 9. Moreover, it is good to make into an ununiformity germanium concentration 
a lamination process, a thin film chemically-modified degree, or in the exfoliation SiGe layer 13 
which touches an insulating layer in order to acquire the effectiveness which shuts up a defect with a 
possibility of generating fi-om the plane of composition of the SiGe layer 1 3 and an insulating layer 9 
in process. 

[0128] Although this example showed the case where it had the same SiGe presentation as the layer 
1 1 from which a substrate 3 1 serves as a stressor, it is also possible to perform presentation control 
in the layer formed on a substrate, and to set it as desired concentration. 

[0129] MISFET henceforth shown in drawing 1 2 like the 1 st example is formed in the distorted Si 
layer 10. MISFET excellent in driving force can be obtained also in the 6th example. 
[0130] Moreover, although the above 1st thru/or the 7th example explained the case where the layer 
(1st semi-conductor layer) which impresses distortion was a SiGe layer, and a device layer (2nd 
semi-conductor layer) was an Si layer If it is in a two-layer combination from which a lattice 
constant differs so that it may pull in the 2nd semi-conductor layer, and distortion may arise, and the 
lattice constant of the 2nd semi-conductor layer may become smaller than the lattice constant of the 
1st semi-conductor layer You may also choose what kind of crystal. Specifically Si, GaAs, SiC, 
GaN, GaAlAs, InGaP, InGaPAs, aluminum203, BN, The effectiveness of this invention is acquired 
by BNC, C, and high concentration in the combination of two kinds of matter among matter, such as 
Si (impurity B), Si (impurity P), Si (impurity As), SiNx, ZnSe, etc. by which impurity addition was 
carried out. However, as for the concentration of B contained in the 1st semi-conductor layer, it is 
desirable that it is less than [ lxl020atm% ]. 

[0131] Although Si substrate and the SiGe substrate were used as substrates 1,21, and 31 in the 
above 1st thru/or the 7th example, you may be GaAs, ZnSe, SiC and germanium, sapphire, organic 
glass, inorganic glass, or a plastic. 

[0132] Although Si oxide film was used as insulator layers 2 and 9 in the above 1st thru/or the 7th 
example, you may be other insulator layers, such as a silicon acid nitride and a silicon nitride. 
[0133] 

[Effect of the Invention] As mentioned above, while crystalline degradation of the device layer by 
the defect spread fi-om the conventionally difficult distortion layer as a stressor is reduced according 
to this invention, it is possible to make thinner sum total thickness on the insulating layer on SOI 
structure. Therefore, degradation of a component property is suppressed, low-power-izing and high 
integration are attained, and high performance-ization of a semiconductor device can be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

. [Drawing. 1] The substrate sectional view for explaining the manufacture approach of the 

conventional semi-conductor substrate. 

[Drawing.!] The substrate sectional view for explaining the manufacture approach of this invention 
and the conventional semi-conductor substrate. 

[Drawing.3] The substrate sectional view for explaining the manufacture approach of the semi- 
conductor substrate of this invention. 

[DrawingA] The substrate sectional view for explaining the manufacture approach of the semi- 
conductor substrate of this invention. 

[Drawing 5} The substrate sectional view for explaining the manufacture approach of the semi- 
conductor substrate of this invention. 

[Dra wing 6] Drawing showing germanium presentation of the SiGe layer in the semi-conductor 
substrate of this invention. 

£E)rawin^ 7] The substrate sectional view for explaining the manufacture approach of the semi- 
conductor substrate of this invention. 

Ilirawing 8J Drawing showing germanium presentation of the SiGe layer in the semi-conductor 
substrate of this invention. 

[Dra wing 9] The substrate sectional view for explaining the manufacture approach of the semi- 
conductor substrate of this invention. 

[Drawing 1_0] The substrate sectional view for explaining the manufacture approach of the semi- 
conductor substrate of this invention. 

[Drawin g 1 1] The substrate sectional view for explaining the manufacture approach of the semi- 
conductor substrate of this invention. 

[Dra jwin g 12J The component sectional view for explaining the semiconductor device of this 
invention. 

[Description of Notations] 

1 .... Si substrate 

2 .... Insulating layer (Si oxide-film layer) 

3 .... SOI layer 

4 .... SiGe layer 

5 .... Distorted Si layer 

6 .... Distorted epitaxial Si layer 

7 .... Dip presentation SiGe layer 

8 .... Distorted Si layer formed by re~growth 

9 .... Insulating layer 

10 .... Distorted Si layer 

11 .... SiGe layer 

12 .... Insulating layer 

13 .... SiGe layer 
21 .... Si substrate 
31 .... SiGe substrate 
33 .... Rearrangement 
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